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Bacterial colonization of the lungs of cystic fibrosis (CF) pa-
tients is an important stage in their disease and is associated
with reductions in lung function. Therefore, many patients
are monitored for evidence of this colonization via sputum
samples so that they can be given appropriate treatment.
One of the key culprits to look out for is Pseudomonas aeru-
ginosa, a bacterium that is widely found in nature and can
adapt to the CF lung environment. Although this coloniza-
tion happens time and again, we don’t have a clear under-
standing of the nature of this P. aeruginosa adaptation—an
understanding that might help doctors fight the infection.
Marvig et al. had the perfect sample to address this: sputum
samples collected longitudinally from 34 young CF-
affected children over an average of almost 5 years per sub-
ject. Genome sequencing of P. aeruginosa isolates from
these samples identified the earliest colonizing strains
and allowed analysis of the mutations that occurred over
time. This yields evidence of convergent evolution: partic-
ular genes are more likely to acquire nonsynonymous
mutations as the bacteria adapt. Furthermore, there is
contingent evolution in which the acquisition of certain
mutations in a lineage is dependent on particular priormu-
tation of the same regulatory network.
Marvig et al. (2015). Nat. Genet. 47, 57–64.
Bad Luck
Cancers in certain tissues are orders of magnitude more
common than cancers in other tissues. Some, but not all,
of these differences can be explained by environmental
risk factors, and Tomasetti and Vogelstein wondered
whether the remaining differences could be due simply
to stochastic events—in other words, bad luck. They
plotted the estimated number of stem cell divisions for
each tissue against the risk of cancer for that tissue and
found good correlation that spanned across 5 orders of
magnitude for the number of cell divisions. Relating this
back to basic biology, it looks as though random DNA-
replication errors during normal stem cell division could
be a major player in cancer risk.
Tomasetti and Vogelstein. (2015). Science 347, 78–81.
A Little Less Than Haploinsufficiency
Variable expressivity and reduced penetrance seem to be
the rule rather than the exception when one looks at the
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The Americthat copy-number changes are just the first hit necessary
to cause a phenotype and that reduced penetrance and var-
iable expression are due to variability in the presence or na-
ture of second hits in the same chromosome region, but
few concrete examples of this exist. Exploring the genetics
of congenital scoliosis, Wu et al. recently uncovered a good
example. They found that deletions of chromosomal re-
gion 16p11.2 and null mutations in a gene encompassed
by that deletion, TBX6, are over-represented in individuals
with congenital scoliosis. Not all people with loss of func-
tion of TBX6 have scoliosis, though, so Wu and colleagues
sought additional modifiers of this phenotype and found
that many of the individuals with scoliosis also had a
common hypomorphic TBX6 haplotype associated with
reduced gene expression. Thus, it seems that the major
blow to TBX6 function isn’t always enough to cause
congenital scoliosis, but when the second allele isn’t up
to snuff, the combination is the double whammy that
leads to scoliosis in carriers of 16p11.2 deletions.
Wu et al. (2015). N. Engl. J. Med. Published online January
7, 2015. http://dx.doi.org/10.1056/NEJMoa1406829.
Broadening the Spectrum of Phenotypes Associated
with CHD7 Variation
Pathogenic variation in CHD7 is responsible for CHARGE
syndrome, a disorder whose name is an acronym indicating
themany affected organ systems, including the eyes, heart,
ears, and gonads. The gonadal defects include cryptorchi-
dism and hypogonadotrophic hypogonadism, which can
also occur in individuals who don’t have CHARGE syn-
drome. Recent data hint that variation in CHD7 might
also play a role in these more limited gonadal phenotypes,
leading Balasubramanian et al. to explore this in a sample
of nearly 800 individuals with isolated gonadotropin-
releasing hormone deficiency (IGD) but without CHARGE
syndrome. They found rare nonsynonymous variation in
CHD7 in ~5% of the people in this sample, suggesting that
the phenotypic spectrum associated with CHD7 is wider
than CHARGE syndrome. Functional analysis of several
CHD7 variants in a zebrafish system suggests that many of
the variants identified in IGD do alter function. Whereas
de novo loss-of-function variation in CHD7 is generally
the culprit in CHARGE syndrome, hypomorphic inherited
CHD7 variation ismore the rule in families affected by IGD.
Balasubramanian et al. (2014). Proc. Natl. Acad. Sci. USA.
111, 17953–17958.ta, GA 30322, USA
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To Splice or Not to Splice
Beyond the highly conserved sequences found right at
splice junctions, it is tricky to identify the sequence varia-
tion that is going to influence RNA splicing. Xiong et al.
took a machine-learning approach to score how likely a
sequence is to influence RNA splicing in different body tis-
sues. They trained the technique with a combination of
thousands of exons that have evidence of alternative
splicing and RNA-seq data from the Illumina Human
Body Map project. Once they got their scoring method
up and running, they used it to score hundreds of thou-
sands of single-nucleotide variants to identify more than182 The American Journal of Human Genetics 96, 181–182, February20,000 that are predicted to alter splicing. These include
some that are more than 30 nucleotides away from splice
sites. In general, the method predicts that putative patho-
genic variation in introns is more likely to alter splicing
than is common single-nucleotide variation located in
the same regions, so they believe their approach can point
the finger at novel variation that might be pathogenic. To
look at this more specifically, they directed their attention
to variation relevant to particular phenotypes, including
spinal muscular atrophy, Lynch syndrome, and autism.
Xiong et al. (2015). Science 347. http://dx.doi.org/10.1126/
science.1254806.This Month in Our Sister JournalsA History of Human Variation
This month in Genetics, Walter Bodmer, a giant in the field
of human genetic variation, contributes a perspective
article that traces the evolution of this area of study from
the first polymorphism used in assessing human varia-
tion—the ABO blood groups—to one of the most detailed
studies of population variation, the People of the BritishIsles study. Along the way, he discusses restriction-
fragment-length polymorphisms, mitochondrial DNA,
and SNPs, as well as the people and organizations that
have played key roles in our progress toward understand-
ing human diversity.
Bodmer. (2015). Genetics 199. http://dx.doi.org/10.1534/
genetics.114.173062.5, 2015
